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[ Abstract]

Study on Hot Smoke Test and Simulation for Natural Smoke Exhaust from the
Area of Subway Vehicle Base with Comprehensive Utilization Project in Upper Cover
Lin Yanzhi' Lan Wenhai' Liu Moyun? Yu Longxing?
( 1.Fuzhou Metro Group Co., Ltd, Fuzhou, 350004;
2.Fuzhou Rail Transit Design Institute Co., Ltd, Fuzhou, 350004;
3.Fuzhou University, Fuzhou, 350108 )

Currently, there is a lack of unified regulatory standards for the design of smoke exhaust systems in the throat area

of subway vehicle base. Regarding the adaptation of smoke exhaust facilities or natural smoke exhaust in building configurations,

existing literature primarily focuses on theoretical research and numerical simulations, lacking support from physical experiment

data. This study employs a combined approach of full-scale fire experiments and FDS simulation analysis to investigate the natural

smoke exhaust design scheme for the throat area of vehicle base with comprehensive utilization projects in upper cover. Research

on the selected test section indicates that: when a 7.5MW metro train fire occurs, for throat areas that are open on both sides with a

transverse width

of no more than 240m, smoke can diffuse and be exhausted through the edges of the cover plate and the openings

at the top of the level crossing in the throat area. Although the building structure under the cover plate may cause smoke settling in
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some areas, smoke primarily accumulates in the upper part of the space, exerting limited impact on the lower space. The fire smoke

did not spread to the operation depot, and had no adverse impact on the evacuation of personnel inside the depot, the train

equipment, or the fire lane in the throat area. It is recommended that for the throat area of the vehicle base in comprehensive

utilization projects, when the transverse width is no more than 240m and both sides are open, natural ventilation should be

prioritized for smoke exhaust.

[ Keywords]

0 5l§

bt 4 T L kb SRR H O Rk, R b 5
RATRTE TR 2 SEILThRETR A TF R A% O
AR, TEEWEHUESSEE R )z N,
XAE N HI 2 0 N B 1 X ek, — i 74 1R 2, — O
HEIRIZ PR B S B, X R AT X 5 R &5 E N
[ AR BURFAE, Yo 1 HAE KR B 4% 5 T AE(E
PRIERL, MET, T MAMEX 25 R EHE R4,
FTEARE MR G —, Bt Sk 2 A e ALl K o5
%, RWEIR TN Z R,

TEBUAT HGE AR 2 b, 96T RbAgk 2 2 R R e [
HER it 1) v B B R AP AR ZE 57 o CHBER BB Kb
#fE)  (GB51298-2018) £ 8.2.7 2 MA#AFIE, Z4W
B B AT 2R PR | IR A SRS PR L 18
PRA RS R RS PR TRE 25 B 2537 T . 8 HE
ARG, SR, 1% SCULIA TR AR ZE SR LT X N
F A8 XA AT Y, TRAEN KR )
B, HARIA) R, AR HEIE A 71 D 06 R v T
JE 3T 5 A v (R T B A i R R B R AR
R TR B K ARHEY  (DB11/1762-2020)
8.3.3 2% UK WA ek X HEMH 1 Bt 1 BRI
DX A e EL A 1] B B2 AN KT 300m B, 1] 40 A3
B ERHEIE I 2641, AR ENUHEE RS M
P FERT55T 300m B, 0% EHURHRE R 55,
ZE b, TEASFIREYE AR AE b, R A2k 20 405 25 R e [X 4%
BHE R G TP KA 5 Wi R A M R R —
B, XA SEEOR T A e .

TEAR IR b 55 255 R FH AR, 2240 25 b A
W DX PRI HENR B o i AR T bR A T &, DRI SR
Bk 2 i PR RE AL B K BT E 34T e il o DAAE S bk
1S, FLmRmE X 5 KR DLTE B EE R 4, T
W DX RIS IR 00 o X s e, PR R R X 5 AR 12
% 30m YU E AR B ARHEIE, R Y Rl DX
I AC 2% AL AR HE R R g8, HE R e R R T R X
30m¥/(h-m?)THE . AR M HER 4. 5. 6 T LRI IR

Subway; Vehicle bace; Comprehensive utilization of the upper cover; Throat area; Natural smoke exhaust

DX e AN BRI ZR St G I MR e [X 5 A A X
SRIE) R 2m S R, SEHU R X
TR AN R A BE T R, s I TR 2 ek b X R e
DX 75 7 2450 B AR B DL Ao T S AL R e it
SR ERNEE.

L A EE R g B SR LA R AR T A
R R [ ) O Ve T B AP R A7 8. — T
ANy WG XA D 5 3@ AT I X3, TR e
P i HLaT RV /D, RIS 3R AR N 51 A0
e, WA T S AR BT 5T 5 -
WA [X 53 5 D e DX Sk B4 el , 47 51 4 AE A
W X 5% K R I IRl Bl Ay e SR B, ROk i
3 S [A) HE EIE s 1, R EN A 27 a5 )
T a ) R EL R HRCHEIN 2R S B AT L 2
PE. FEBUA RIAORHIE T, RA B kot T A
W X T Je ) S AR K 9k B » A 9% PR S B el v 4k T
2R, AT BB R AR T R
W, &5 6 KIFIEE MR RCRER, AT b EEXIH
W DCHEAT HEH Be i i, FISR HARHEE R AT e
S K R 5 FDS BEAALL, R ETER T 2
RAEHIARAFIIE RS B AR HEHA SR TR S EL
TRE s SR ALK -

1 EERARIAE

AR IR AR R 9 AR B 39 A3 A AR R 4 0 i
R B X i o R 2 9 56 b PR R X 558 32 A 234m,
KRN 495m, 5 NiFASN 6.8m, FALFMIT L
DAMR G X 55328 FH PE | A8 e S5 i ) < 8] 1) T 22 T
VEJGW B 4508, TR R TR A A A BT O, 721
B v B BT E Yy, T E T AN 104m?
iopue

ARUGRIG W E 1 AKIF, 276 A T RE £
S (R DA Bt N DR PR I e AN R 5 e 1)
By KPRV B TR X R, R RO AR
JEB ML KRR B N 117m. AR (Higk kit



B40EE 11

MRAERL, 55 Mk b SRS A TR 2R Ml R o DX ) SR HE MR EA RS SRS 7 <91 -

Bk bRdE)  (GB 5129-2018) Mk 51 42 53tk ok
FIARE B 7.5MW~10.5MWH, A B i 56 %) 128
PHZERREE RO 52, AR e K 1, KIS
DHZM 3.0MW,  FF % R R G S 00 2 B A0l K
Ko TRIGTTIEIEAE BT HFIH R S RE I3 56 1E J7 V2
PIHIREG LY XF/T 999-2012181,

A ORI K R A TG S AR B AR IE R GR A
RIS B B R I, TEMEME X 5 R X 3 B N

V\\‘ A
¥\
XL\

BL BT 9 7 AR A A 1#R0I v BT KR IE
B ) ) S AR M, - AR S K 25 A 2 1
BFE]; 24, S#. 6 SIS KIEATE, wiiiidsk
KIFEM BR BRI PRSI A 34, 4#
LI pi 152 8 T3 FH P &) 0 1) B 2 It b3 T
FD , HF PPl A T2 FH 52 s 74000 A%
B THBIEAEY, H TGS BERZ O IX
AiNfEAl

AR
W mEE )| |\
® X ALK
piba
© MM It
2 IR LE
B 1 TEMRXE TR E RN S AR =R

Fig.1 Schematic diagram of the fire source location and observation points under the cover plate in the throat area
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Fig.2 Test fire source state
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Fig.3 Smoke spread situation at observation points 1#, 2#, 4#, 7#
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Fig.4 Simulation results of smoke spread situation
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Fig.5 Simulation results of visibility
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Fig.6 Simulation results of temperature
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Fig.7 Simulation results of CO concentration
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